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Abstract
Understanding case identification practices, protocols, and training needs of medical examiners 
and coroners (MEC) may inform efforts to improve cause-of-death certification. We surveyed a 
U.S.-representative sample of MECs and described investigation practices and protocols used in 
certifying sudden unexpected infant deaths (SUID). We also identified MEC training and resource 
needs. Of the 377 respondents, use of the SUID Investigation Reporting Form or an equivalent was 
89% for large, 87% for medium, and 52% for small jurisdictions. Routine completion of infant 
medical history, witness interviews, autopsy, photos or videos, and family social history for infant 
death investigations was ≥80%, but routine scene re-creation with a doll was 30% in small, 64% in 
medium, and 59% in large offices. Seventy percent of MECs reported infant death investigation 
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training needs. Increased training and use of standardized practices may improve SUID cause-of-
death certification, allowing us to better understand SUID.
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Introduction
A thorough case investigation is important for a forensic pathologist, coroner, or death 
certifier to accurately certify the cause and manner of sudden unexpected infant deaths 
(SUID) [1, 2]. This investigation should include an examination of the death scene, ideally 
with doll reenactment, documentation of the circumstances of the death,a review of the 
infant’s medical history, radiographic examination, and performance of a complete autopsy 
with lab testing including histology, neuropathology, toxicology and microbiologic studies 
[1, 2]. Increasingly, genetic and metabolic testing protocols are used in the investigation of 
these deaths [3]. Although scene investigation and autopsy protocols exist, the 
comprehensiveness of SUID investigations vary across jurisdictions in the United States 
(U.S.) [4, 5]. Likewise, protocols and practices also vary across death investigation systems 
[6].
With 50 states and over 3,000 counties in the U.S., there is wide variation in jurisdictional 
practices in who conducts SUID investigations and certifies deaths [7, 8]. Death scene 
investigation may be performed by individuals within the office performing the autopsy, as is 
the often the case in large medical examiner jurisdictions with in-house investigation staff. 
Alternatively, scene investigations can be performed by external investigators, such as 
coroners, law enforcement, or a combination of both who provide scene information to 
forensic pathologists within the autopsy facilities. In these cases, medical history and other 
background information can be gathered at the scene or by the facility conducting the 
autopsy. Training and backgrounds of investigators vary [7, 8]. Death certification for SUID 
cases is typically done by a medical examiners or coroner. Although most medical 
examiners are medically trained forensic pathologists, coroners are generally elected 
officials and a medical degree is not required.
Because these deaths are often unwitnessed events, the scene investigation is critical to 
understanding the factors (especially the environmental factors) that could have contributed 
to the death. Knowing the extent to which standardized practices and protocols are used and 
identifying the training and resource needs of medical examiners and coroners (MECs) can 
help inform efforts to improve case investigations and cause-of-death certification.
Using a nationally representative sample of MECs who certify infant deaths, we describe 
policies and practices for investigating unexplained infant deaths, including death scene 
investigation and autopsy. Specifically, we describe the components of a SUID investigation 
that are most often completed and compare differences by district population served.
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Methods
We used data from a 2014 nationally representative survey of medical examiners and 
coroners (MECs). Survey methods for this two-stage probability sample have been 
previously described [9]. Briefly, U.S. MECs who certify SUID cases were mailed a survey 
and asked about their demographic characteristics and their office jurisdictional policies on 
training and investigation related to SUID, and the resources needed to improve SUID 
investigation in their district. Of the 801 mailed surveys, 483 (60%) were returned. Of those, 
377 were complete and eligible for analysis, resulting in a response rate of 47%.
Survey questions included both categorical and free text responses. Categorical responses 
used to describe demographic information and office characteristics included MEC title or 
position, age, highest level of education attained, total number of SUID cases investigated 
during the past year and in the career overall, and type and size of office. District population 
served was grouped by the total population size served: small (less than 250,000), medium 
(250,000–1 million) or large (over 1 million). Categorical survey questions included: 
ascertainment of office protocols for conducting infant investigations, required trainings for 
investigators, and procedures for SUID investigations. With regard to office protocols, the 
reported use of CDC’s Sudden Unexplained Infant Death Investigation Reporting Form 
(SUIDI-RF) was combined with reported use of a jurisdictional equivalent (i.e. CDC’s 
SUIDI-RF forms with modifications to meet the jurisdictions needs). Additional resources 
needed by death certifiers were captured through open-ended questions.
Analysis
We calculated the frequency and weighted percentage for each categorical response. 
Analysis weights were calculated using probability of selection, adjustment for non-
response, and post-stratification to yield nationally representative results [10]. Confidence 
intervals for weighted percentages were calculated using a finite population correction and 
accounted for the sample design using score intervals [9]. All sampling and weighting 
procedures for categorical responses were conducted with Stata (version 12 for sampling and 
14 for analysis). Proportions of respondents who gave each response were compared across 
different district population sizes: small vs. medium, medium vs. large, and small vs. large 
districts. Differences in proportions were assessed using Rao-Scott [11–14] survey-adjusted 
chi-square tests and considered to be statistically significant if the p value was <0.05. As this 
was a descriptive survey, we did not adjust for multiple comparisons [15].
Free text responses to questions about additional resource needs were analyzed sequentially, 
by categorizing responses into standard groupings. Text responses were read and re-read by 
a 3-person team (CC, SPB, CSM) to ensure familiarization and identify important phrases, 
patterns, and themes. Groupings were generated through iterative coding and new groups 
were added as additional themes or issues emerged in the data. The authors discussed the 
groupings and collapsed them into fewer, more focused groups ending with a small number 
of broader conceptual groups [16].
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Results
MEC characteristics
According to the 377 MECs who completed the survey, 92% of MECs worked in a medical 
examiner or coroner office; 67% identified their title/position as coroner or deputy coroner 
and 29% as chief or associate medical examiner (Table 1). Nearly two-thirds (64%) of all 
MECs were 50 years or older and about half (48%) reported post-graduate study. Most 
(97%) MECs working in large districts had post-graduate education compared to 62% in 
medium districts and 40% in small districts. Seventy percent (70%) of MECs in small 
districts investigated two or fewer sudden unexpected infant death cases per year. In contrast, 
70% of MECs in medium districts investigated 3 or more cases per year and 72% of MECs 
in large districts investigated 6 or more cases per year (Table 1).
Protocols for conducting investigations & investigative procedures
Most MECs from medium (87%) and large (89%) districts reported use of SUIDI-RF or an 
equivalent, compared to 52% of MECs serving small districts (Table 2). Although all MECs 
from medium and large districts reported having a SUID investigation protocol, 10% of 
MECs from small districts reported not having SUID investigation protocols.
Required infant death scene investigation training
Regardless of jurisdiction size served, ≤30% MECs reported training based on the SUIDI-
RF (Table 3). Overall, MECs indicated the most commonly required types of trainings in 
their offices were on-the-job (55%), continuing education courses (43%), and state-based 
sessions (38%). Certification training by the American Board of Medicolegal Death 
Investigators (ABMDI) varied by size of the jurisdiction where MECs served with 48% from 
large jurisdictions, 33% from medium jurisdictions, and 9% from small jurisdictions. No 
specific training requirements for investigating infant deaths were reported for 26% of 
MECs working in small district offices compared to 6% in medium and 2% in large district 
offices.
Investigative procedures ‘completed routinely’ as part of a sudden unexpected infant 
death investigation in MEC districts
Most MECs (80–90% in small districts and 89–100% in medium/large districts) reported 
their district routinely completed infant medical history, witness interviews, autopsy, photos 
or videos, and family social history as part of their investigations (Table 4). MECs serving 
medium and large districts reported commonly completing x-rays (92% and 100%, 
respectively compared to 54% of MECs serving small districts). Percentages of MECs 
reporting ascertaining pregnancy history, reviewing first responder records and ascertaining 
infant’s diet history was highest for large district offices followed by medium and small-
sized district offices. Among MECs serving small districts, 30% routinely conducted a scene 
re-creation with a doll while 64% of MECs in medium offices and 59% of MECs in large 
offices did.
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Additional resource needs identified by MECs
Seventy percent of MECs agreed that additional infant death investigation-related training 
would be beneficial to staff in their offices (Table 5). Examples of training needs included 
how to conduct death scene investigations, information about how to distinguish deaths 
related to abuse, and training on specific autopsy components (e.g. new techniques and 
medical advances). MECs working in medium (48%) and large (32%) district offices 
reported that they would like to complete additional autopsy components during infant death 
investigations but cannot due to limited resources or time constraints. The most commonly 
reported needed components were consultation with cardiac pathology and/or 
neuropathology experts, and additional radiographic testing (data not shown). Regardless of 
district size, genetic testing, especially for cardiac channelopathies, was the most frequently 
reported autopsy component MECs would like to complete if sufficient funding was made 
available (data not shown).
Discussion
The U.S. medicolegal death investigation landscape is a heterogeneous mix of medical 
examiners and coroners with varying levels of expertise, resources, and jurisdiction size-
based funding [17, 18]. Similar to findings from a 2004 U.S. census of MEC offices [8], 
about two-thirds of offices were using the CDC’s SUIDI-RF or an equivalent. Our survey 
showed that use of the SUIDI-RF or an equivalent varied by district size, >85% for MECs 
working in medium and large district sizes but only 54% for MECs from small district 
offices. Regardless of district size, only 30% or less of MECs reported training based on 
CDC’s SUIDI-RF. Additional attention and effort towards increasing the proportion of 
offices that use the SUIDI-RF or an equivalent could further improve SUID investigation.
With regard to other MEC training needs, the percentage of offices with certification training 
from the American Board of Medicolegal Death Investigation varied district size served, 
with about half from large jurisdictions, one third from medium jurisdictions, and less than 
10% from small jurisdictions. Increased availability of and opportunities for standardized 
training could foster more uniform sudden infant death investigations. Additional death 
investigation training was identified as an important need, especially training on how to 
conduct infant death scene investigations, information about how to distinguish deaths 
related to abuse, and training on specific autopsy components (e.g. new techniques and 
medical advances). Targeted training, for example, could improve investigations and the 
accuracy of cause-of-death determinations.
Similar to a smaller study conducted by Erck at al. [4], we found variation in routinely 
completed SUID investigative procedures. Differences were found by the size of the 
population where MECs served. MECs in small district offices reported conducting 
autopsies and collecting information on mother’s pregnancy history and family’s social 
history and doing scene recreations less often than MECs in medium and larger district 
offices. Such variations in investigation procedures may contribute to inconsistent cause-of-
death determination between jurisdictions.
Cottengim et al. Page 5
Forensic Sci Med Pathol. Author manuscript; available in PMC 2021 March 01.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
In addition to the differences in training and use of standardized investigation protocols, and 
procedures, MEC practices are influenced by resource availability [8, 18, 19]. Several MECs 
reported that limited resources and time constraints precluded the use of genetic testing, 
especially for cardiac channelopathies, consultation with cardiac pathology and/or 
neuropathology experts, and completion of additional radiographic testing. Addressing these 
needs could improve practices.
Another strategy to improve the quality of SUID investigation, particularly for small to 
medium sized offices, would be to facilitate regionalization of MEC offices (e.g. referral of 
SUID cases to regional centers of excellence) [18, 20, 21]. Though SUID is one of the most 
common causes of infant mortality [22], these deaths occur infrequently, particularly in 
smaller jurisdictions. Therefore, training individuals who investigate few deaths in their 
careers or serve areas with few yearly deaths may not be an efficient use of limited 
resources. Seventy percent (70%) of MECs in small districts investigated two or fewer 
sudden unexpected infant death cases per year. In contrast, 70% of MECs in medium 
districts investigated 3 or more cases per year and 72% of MECs in large districts 
investigated 6 or more cases per year (Table 1).
Regionalization, or referral to centers of excellence that more routinely handle SUID cases, 
may be beneficial in standardizing investigations and family resource access [6, 20]. This 
approach has been employed both in the law enforcement and medical sectors. Medical 
referral patterns for specialized testing and services, particularly in rural and low population 
density regions in the US are well established [23, 24]. In law enforcement, state or regional 
investigators commonly assist or assume jurisdiction in homicides and other felonies which 
small police departments may not routinely handle [25]. Regionalized and large centralized 
medical examiner systems usually employ local field investigators distributed throughout the 
jurisdiction. These investigators can respond rapidly to cases, interface with the decedent’s 
family, and coordinate with the regional/central office to determine how cases are to be 
handled. Additionally, some jurisdictions (e.g. New Mexico) employ contract grief 
counselors throughout the state who can also follow-up with family members.
Alternatively, providing resources to the existing structure could result in more in-depth 
investigations including consultations with specialists (e.g. neuropathology and cardiac 
pathology evaluations and advanced radiologic imaging such as computed tomography and 
magnetic resonance imaging), which may lead to more accurate and consistent death 
certifications.
Although this study was limited by a low response rate, the response rate was higher than 
other surveys of MECs [26, 27]. If the probability that MECs who responded to the survey is 
correlated with the SUID policies and practices in their office or correlated with their 
responses to the questions, then these results may not be fully representative of the 
population of U.S. MECs. A second limitation was the level of detail in the qualitative 
responses about resource needs. The handwritten responses at the end of a lengthy survey 
may not have fully captured actual resource needs. Study strengths included MEC 
involvement in the survey design, question development, and testing. Engagement of MECs 
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in study planning and analysis likely maximized the survey’s utility, applicability, and 
acceptance by the medical examiner and coroner population.
Conclusion
SUID investigation practices and protocols and related training and resource needs of MECs 
remain heterogeneous, particularly across jurisdictions of varying sizes. Regionalization of 
the medicolegal death investigation system could help surmount some of the limitations 
smaller jurisdictions face in investigating these deaths. In addition, attention to increased 
infant death investigation training for all MEC jurisdictions could lead to increased use of 
standardized practices and may improve the accuracyand consistency of SUID cause-of-
death certification.
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Key Points
1. Understanding case identification practices, protocols, and training needs of 
medical examiners and coroners (MEC) may inform efforts to improve cause-
of-death certification.
2. The U.S. medicolegal death investigation landscape is a heterogeneous mix of 
medical examiners and coroners with varying levels of expertise, resources, 
and jurisdiction size-based funding.
3. Variation in practices, protocols and trainings currently exists.
4. Increased training and use of standardized practices may improve SUID 
cause-of-death certification, allowing us to better understand SUID.
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